Bounds on invisible decays of the Higgs boson from ttH production were inferred from a CMS search for stop quarks decaying to tt+E miss T
. Limits on the production of ttH relied on the efficiency of the CMS selection for ttH, as measured in a simulated sample. An error in the generation of the simulated sample lead to a significant overestimate of the selection efficiency. Corrected results are presented.
PACS numbers:
In a recent Letter [1] , we recast a CMS search for supersummetric stop quarks (t → bW + E miss T ) [2] to set bounds on ttH production where the Higgs boson decays invisibly.
The result relies on the measurement of the efficiency of the CMS selection for ttH events, as measured in simulated samples generated with Madgraph5 [3] , showering and hadronization with Pythia [4] and detector response simulated by Delphes [5] . The event generation used a model which included a Hχχ vertex to describe the invisible decay H → χχ. Inadvertantly, the contribution from diagrams containing a ggH effective vertex was overestimated. These diagrams tend to give larger transverse momentum to the Higgs boson, leading to larger measured E miss T and a significant overestimate of the selection efficiency. Figure 1 shows a comparison of the original flawed sample and a new, correct sample. Figure 2 shows a comparison of the kinematics of the corrected ttH sample to the primary sources of background, top quark pair production.
For the corrected sample, we again apply the results of the CMSt search to invisible Higgs boson decays by calculating the expected yield of ttH in each of the signal regions. We calculate upper bounds on σ(ttH) × BF (H →inv.) using a one-sided profile likelihood and the CLs technique [6, 7] , evaluated using the asymptotic approximation [8] . For each of the sixteen signal regions, we calculate the median expected limit on σ(ttH) × BF (H →inv.). As with the original sample, the region with the strongest expected limit is that targetingt → tχ in the high-∆M regime, with efficiency of this selection for ttH → ttχχ events with m H = 125 GeV is 0.085% (compare to 0.45% for the incorrect sample).
In this particular signal region, the data have fluctuated quite low, N obs = 3 events, giving an observed upper bound considerably stronger than the median expected results; see Fig. 3 . Dividing by the predicted rate of ttH production in the SM [9] gives a limit on BF(H → inv); the observed (expected) result is < 1.9 (3.0) at 95% CL for m H = 125 GeV. This result is significantly weaker than the previous. For this reason, we do not perform a combination with other channels nor provide an interpretation in terms of the Higgs portal model.
